Cross-national studies can elucidate the influence of sociocultural contexts on a wide variety of aging issues. This study aims to develop methods for using secondary data for cross-national comparisons using productive activities as an example. The study also identifies challenges in conducting cross-national research. Using the national representative data from the United States, China, and South Korea, this study developed a sequence of methods for cross-national analysis. Results indicate that productive activities vary by country, and this variation could possibly be due to the Researchers also need to determine whether data sets are valid for crossnational comparisons and understand the limitations of the comparisons, given constraints in the data.
Introduction
An assumption behind the pursuit of cross-national aging research is that countries can learn from each other. While population aging is affecting almost every country in the world, the rates of population aging vary a great deal across countries (O'Brien-Suric, 2013) . For example, South Korea (hereafter referred to as Korea) is expected to be the third oldest country in the world by 2050. It is expected to take 25 years for China's over 65-yearold population to grow from 8% to 20%, but over 90 years for that change to occur in the United States (Hayutin, 2007) . The variation in aging rates across countries means that some countries have more experience with the challenges of population aging, and cross-national communication and scholarly exchanges could help elucidate promising practices and policies. Moreover, cross-national research allows the examination of how sociocultural contexts affect people, programs, and policies. In sum, cross-national research has the potential to elucidate the social determinants of aging, and knowledge can be shared across countries and translated into national contexts.
Cross-national research can be defined as studies that use systematically comparable data from two or more countries (Kohn, 1987) . In this study, we used country-specific data to make comparisons. We believe that using this approach has potential because nationally representative data sets are now being collected in many countries (Lee, 2010) . Although this type of crossnational work relies much more on data management to create comparable data for analyses, this approach has been increasingly applied in recent years. For example, Kim, Sargent-Cox, French, Kendig, and Anstey (2012) used data from Australia, United States, and Korea to investigate the relationship between wealth and well-being; and Di Gessa and Grundy (2017) examined the association between paid work and later life engagement using data from the Survey of Health, Ageing and Retirement in Europe (SHARE) and England. Further, researchers from RAND Corporation have taken a lead in providing a user-friendly platform for researchers to study global aging by harmonizing data across countries (Lee, 2010) . They also provide guidance on a range of topics, with a focus on the health and retirement issues. Despite RAND's facilitation of cross-national study, challenges remain. Comparing questions, evaluating comparability, and understanding idiosyncratic details across surveys are labor-intensive processes (Wang, Min, & Lee, 2014) .
This study was guided by two research aims (a) to develop a strategy to make comparisons across country-based data sets and (b) to understand the challenges associated with this process. Given the interests of the research team, we choose productive activities in later life (Morrow-Howell, Hinterlong, & Sherraden, 2001) , including employment, volunteering, and caregiving, as examples. We aimed to derive the rates and levels of participation in these productive activities to achieve these aims. It is important to note that the aim of this study was not to answer specific research questions on the substantive topic of productive engagement but to develop an objective and reproducible strategy that researchers could use in future analyses to answer research questions and test hypotheses on productive engagement. The intent was to determine whether and how we could study topics regarding productive engagement of older adults using data sets from different countries.
Method

Data Sets and Samples
Three nationally representative biennial data sets, US Health and Retirement Study (HRS), China Health and Retirement Longitudinal Study (CHARLS), and Korean Longitudinal Study of Ageing (KLoSA), were used in this study. The information in the CHARLS and KLoSA are comparable to the US data because these two data sets are modeled after the HRS in terms of content and data collection methods (computer-assisted interview via phone or personal interview; Sonnega & Weir, 2014) . These data sets were all included in the RAND initiative to harmonize data sets across countries (see Wang et al., 2014) . We selected these three countries because of the specific interests and professional connections of our research team. Further, we selected specific waves, the 2012 HRS, 2011 CHARLS, and 2006 KLoSA, because these data
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Research on Aging 40(1) sets were accessible online and with English translation when the research team started this work. Beginning in 1992, the HRS is a panel survey containing a representative sample of over 26,000 Americans aged 50 and older. Beginning in 2011, the CHARLS started with a sample of 17,500 individuals 45 years and older (Zhao, Hu, Smith, Strauss, & Yang, 2014) . The KLoSA was initiated in 2006, with a sample of 10,000 individuals aged 45 and over. We included all the observations in each of the data sets, despite the different ages of inclusion across the samples because cultural, political, and legal differences across countries affect the interpretation of ''older.'' Therefore, we used the default age to represent the older population in each data set.
Variable Identification and Analysis
We conducted a four-step content analysis (Putnam et al., 2014) to identify indicators of employment, caregiving, and volunteering. First, we extracted all variable names and survey text into a searchable database. Second, we built a list of key words related to the productive activities following a systematic literature review and finalized the key words through team discussion. Third, two trained research assistants conducted the search, examined skip patterns in questions, and generated an initial pool of variables with ratings of relevance to the research topics. Variables ranked as highly relevant were examined further by the research team. Decision rules related to variable identification were recorded in the review process. Last, the research team began to analyze the variables across surveys after the final rules for inclusion and coding of items were established, and country-specific flowcharts for each activity were also created. In this study, the rates (percentage of participation) and the intensity (levels of participation) of productive activities were produced. We chose to keep the original scale of the variables to truly reflect its distribution (except the HRS spousal caregiving variable as described below). In this study, estimates were unweighted. Future work focused on the substantive research questions and hypothesis testing may need to use weights in each of the data sets to correct design and sampling effect (Hahs-Vaughn, 2005) .
Variables Construction
Caregiving. The unit of analysis varied across data sets (CHARLS: household level; HRS and KLoSA: individual level). We identified parental caregiving in the CHARLS and parental and spousal caregiving in the HRS. In the CHARLS, a binary question asked whether respondents provided any help related to instrumental activities of daily living (IADLs) to their parents and parents-in-law, following a question regarding how many hours of help per week was provided in the last year. Because it is possible for a caregiver to provide care on a 24/7 basis for more than one person, summation led to extremely high hours of caregiving. Therefore, the total caregiving hour was capped at 168 hr; this rule was applied in the KLoSA because both data sets used the same approach (hours/week in a year) measuring the intensity of caregiving.
Parental caregiving and spousal caregiving were identified in the HRS. Items of parental caregiving (HRS core file) included two binary questions asking whether the respondent provided ADLs and IADLs help to their parents, followed by an intensity question asking how many hours of help was provided in the past 2 years. Items of spousal caregiving were selected from a subset of the HRS (helper file) which recorded the information of helpers and intensity of help (in hours/day by the days/month, days/week, or everyday basis) identified by a respondent. We identified spouses as helpers to the respondents via an item recording relationship and merged these two data through the household identifier. Further, spousal caregiving was harmonized to hours/past 2 years to make it comparable to parental caregiving.
Caregiving in the KLoSA was established with a different protocol. First, respondents were asked to identify whether they have any family members (e.g., spouse, children, or parents) who needed ADLs assistance. Thus, the sample was limited to respondents who have family members in need. An intensity question followed to collect how many hours of help were provided by the respondent.
Employment. Employment in these three data sets was measured at the person level with the same intensity measurement (hours/week). Employment in the CHARLS is a complex construct because there are two main types of employment: agricultural (work for own farm vs. other's farm) and nonagricultural work (employed vs. self-employed or unpaid family business). Each type of work has two subtypes. Then two intensity items (days/week and hours/day) followed for each type of work. Because individuals could have more than one job, this survey design might have been confusing to respondents, and we did find that the skip pattern is not correctly used. Therefore, we used a ''backward'' method to obtain a more accurate rate of employment in the CHARLS. That is, we multiplied the two intensity questions for the four subtypes of work and combined them into an overall rate of working. This method allowed us to capture the majority of the observations because
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Research on Aging 40 (1) of the higher response rates of the intensity questions. The HRS and the KLoSA both used a binary question to ask whether respondents were currently working. The HRS used a general statement to ask whether the respondents did any work for pay, while KLoSA defined working as ''work for an employer, self-employed, or work for family or relatives' business.'' The hours of working were capped at 112 hr/week because we assumed a person could work up to 16 hr/day for a week, and this rule was applied across three data sets.
Volunteering. Volunteering was measured at the person level across three data sets, but operationalization varied. Volunteering in the CHARLS and KLoSA was extracted via key words (e.g., volunteer, voluntary, or charity, etc.) from a set of multiple choice questions. In the CHARLS, respondents were asked whether they were engaged in different activities (e.g., going to sport clubs), and we selected respondents reporting engagement in voluntary/charity activities. In the KLoSA, respondents were asked whether they were engaged in any types of groups (e.g., social club). We only selected those who identified themselves as a member of volunteer groups. This assumption eliminated volunteering that occurred outside of membership groups, and we could not assume that membership always involved volunteer activities. In the HRS, a binary question asked the respondents whether they did volunteer work for religious, educational, or charity organization. The measures of volunteering across countries used ordinal categories, but the intensity was different. Respondents reported volunteer hours on a categorical basis in the HRS, but the CHARLS and KLoSA used frequency measures of daily, weekly, and so on, for capturing the intensity of volunteering.
Results
We presented descriptive statistics (rates and intensity) of the productive activities across countries. Three flowcharts (caregiving in the HRS, working in the CHARLS, and volunteering in the KLoSA) were created (see Appendix), so that researchers could see how survey design may influence the process of calculating rates and intensity of productive activities.
Caregiving Table 1 shows the rates and intensity of caregiving. In the CHARLS, about 13.0% older adults provided parental caregiving. Because respondents can report on four different caregiving scenarios (care for parents and/or parents- Note.
(1) Due to the data cleaning (dropped ''missing, don't know, refuse to answer' ' cases), the sample size of intensity may be different from that used for rate.
(2) Hours of caregiving per week were capped at 168 hours (24 hours/ day* 7 days a week).
(3) In the CHARLS, 1,315 households were identified providing parental caregiving; 1,152 households provided at least 1 hour of care. An overestimation of hours of caregiving (range: 1-430) is observed due to the combination of four parental caregiving (parents and parents-in-law) items, and 25 cases were capped at 168 hours.
(3) In the HRS Core, 2,212 respondents provided parental caregiving; 1,617 respondents spent at least 1 hour in providing either ADLs or IADLs assistance. A total of 1,308 helpers were identified as spousal caregivers in the Helper file. Due to the different intensity measurement of intensity, spousal caregiving was harmonized to become comparable to parental caregiving. After harmonization, 2,874 (13.98%) respondents reported providing either parental, spousal, or both caregiving. 
Employment
In the CHARLS, respondents could report multiple types of work which might lead to the overestimation of working intensity. Therefore, we capped hours at 112 hr/week, and this rule was applied in the HRS and KLoSA. As a result, about 3% in the CHARLS, 0.02% in the HRS, and 0.05% in the KLoSA were influenced. A sensitivity analysis comparing both capped and uncapped rates revealed that capping did not substantially change the estimates of intensity. In the CHARLS, 59.2% of respondents were working in either agricultural or nonagricultural job, and the average hours of working were 53.4 hr/week (SD ¼ 27.2). The rate of working was much lower in the HRS (38.5%) and KLoSA (37.9%). The intensity of working was different. The average hours of working per week in the HRS and KLoSA were 36.7 hr (SD ¼ 14.8) and 48.8 hr (SD ¼ 18.3), respectively. Table 2 presents the rates and intensity of working.
Volunteering
Volunteering in these three data sets was measured categorically. In the CHARLS, less than 1% (n ¼ 102) respondents identified themselves as doing voluntary or charity works, and the majority (n ¼ 80) did not volunteer on a regular basis. The respondents in the KLoSA had a lower volunteering rate. Only 2.83% (n ¼ 290) respondents reported they volunteered. Volunteering Note.
(1) Due to the data cleaning (dropped ''missing, don't know, or refuse to answer'' cases), the sample size of intensity may be different from that used for rate.
(2) Hours of working per week were capped at 112 hours (16 hours/ day* 7 days a week), resulting in changes of 539 cases in CHARLS, 5 cases in HRS, and 5 cases in KLoSA.
(3) In the CHARLS, working was defined as agriculture and non-agriculture work, and was further categorized into subtypes (agriculture: work for own farm and work for other's farm; non-agriculture work: employed and self-employed or family business). We identified 10,412 respondents currently working by combining all subtypes of work.
(4) In the HRS, 7,916 respondents reported they were currently working; 7,716 respondents reported at least 1 hour of work.
(5) In the KLoSA, 3,888 respondents were identified as working, whereas 40 non-wage family workers who worked below 18 hours/week were not asked about the weekly hours of working. These 40 cases and missing values were excluded from the analysis, and 3,837 respondents did at least 1 hour of work.
was highest in the United States. A total of 7,085 respondents (34.5%) reported volunteering engagement, but about 38.4% of respondents reported volunteering less than 50 hr in last 2 years (n ¼ 2,719). Table 3 documents this information.
Discussion
We have at least identified three challenges in this study, including the considerations of sociocultural contexts, variations in operationalization of the concepts, and lack of comparability in measurement. First, we found that sociocultural forces play a vital role in shaping the productive activities. For example, compared to the United States, older Chinese have a much higher rates and intensity in working, which perhaps reflects longer hours in farming. In addition, China and Korea both have mandatory retirement ages, which may differentially affect the rate of employment. In volunteering, the United States has a large nonprofit sector and a historical tradition of formal volunteering. However, formal volunteering is a newer phenomenon in China. Nongovernmental organizations are restricted, and government-led volunteer programs were not developed until more recently, which has led to different opportunities for agency-based volunteering (Hustinx, Handy, & Cnaan, 2012; Mui, 2010) . Additionally, the nature of the volunteer work is culturally dependent. For example, religious-based activity is common in United States, but this is not the case for Korea. The results imply that the differences in productive activities should be interpreted within the framework of sociocultural contexts. Simple comparisons, interpreted from one culturally bound perspective, could lead to faulty conclusions about older adults and aging societies. The variations in operationalization due to sociocultural differences are exemplified in the different operationalization of caregiving and volunteering across countries. Caregiving in the Chinese translation indicates a broader definition that includes instrumental and financial supports. In the HRS, caregiving refers to the provision of assistance with ADLs and IADLs and excludes care to a person without a disability. While the United States specifically defines volunteering as an agency-based activity, different approaches are observed in the CHARLS and KLoSA. The differences in the cultural understanding of what caregiving is or what constitutes volunteering clearly influence the findings.
In addition, different measurement approaches challenge cross-national comparisons. The varying measurement approaches to volunteer engagement We provide four recommendations to handle these challenges. First, culture pervades every aspect of the research process, from defining the concepts to operationalizing and measuring them. Therefore, it is important that the research team includes native members familiar with the culture and language of countries involved in the study. In our team, Chinese colleagues were able to identify discrepancies between the Chinese version of the CHARLS and the English translation. This discrepancy, if not understood, could have led to misinterpretation of the findings. Second, it is important for the researchers to determine whether the available data are appropriate and valid for the specific research topic. We suggest that comparisons of volunteer activity across these three data sets should not be pursued because volunteering activity is culturally bound, and operationalization and measurement are too diverse for direct comparisons. The comparisons of employment seemed valid because of the relatively consistent conceptualization and measurement across countries. However, an understanding of historical and economic context is necessary to help interpret differences in the results. Third, it is recommended that researchers maximize the use of surveys which were designed for cross-national comparisons, including SHARE, the World Value Survey, and the WHO Study on Global Aging and Adult Health (SAGE). These data sets are collected in the same method and instrumentation, making cross-national comparison more feasible and valid. Finally, we recommend researchers contribute to the development of national surveys to increase comparability across countries. Clearly, this collaboration is happening in many situations but more collaboration is needed. Hopefully, these collaborations can lead to more comparable surveys, so that the potential of cross-national research can be realized. 
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